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Abstract
7KHSHUVLVWHQWSRGVRIWKHWUHH Acacia caven WKDWGRQRWIDOOIURPWKHWUHHSURYLGHRSSRUWXQLWLHVIRUWKH
DSSHDUDQFHRIDGLYHUVHJURXSRILQVHFWVWKHIROORZLQJVHDVRQ6XFKSRGVFROOHFWHGGXULQJWKHVSULQJRI
LQ&KLOHZHUHLQGHKLVFHQWZLWKKLJKO\VFOHULILHGSRGZDOOV,QFRQWUDVWSHUVLVWHQWSRGVFROOHFWHGLQ
8UXJXD\DIWHUDZHWZLQWHUDQGVSULQJZHUHSDUWLDOO\GHKLVFHQWLQGXFLQJWKHGHWHULRUDWLRQRIWKH
ZRRG\SRGVDQGFRQVHTXHQWO\H[SRVLQJWKHVHHGV7KHVHSHUVLVWHQWSRGVDUHDQDWXUDOUHIXJHIRULQVHFW
VSHFLHVQDPHO\WZREUXFKLGEHHWOHVPseudopachymeria spinipes, Stator furcatusRQHVFRO\WLGDH
Dendroctonus VSOHSLGRSWHURXVODUYDHDQWFRORQLHVCamponotus VSRQHVSHFLHVRIRRSKDJRXV
SDUDVLWRLGUscana espinae JURXS senexWKHJUHJDULRXVODUYDOSXSDHSDUDVLWRLG Monoksa dorsiplana
3WHURPDOLGDHDQGWZRVSHFLHVRI Horismenus spp.(XORSKLGDH7KHSDWULOLQHRI M. dorsiplana LV
IUHTXHQWO\IRUPHGE\VRQGDXJKWHUV
.H\ZRUGV Pseudopachymeria spinipes Stator furcatus Uscana espinae Monoksa dorsiplana %RXFHN+RULVPHQXVVSS
Dendroctonus VS Camponotus VSJUHJDULRXVSDUDVLWRLGV
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Acacia caven 0RO D /HJXPLQRVDH EHORQJLQJ WR
WKH VXEIDPLO\ 0LPRVRLGHDH LV D WUHH RI
H[WUDWURSLFDO 6RXWK $PHULFD IRXQG EHWZHHQ 1
DQG 6 DQG IURP WKH $WODQWLF WR WKH 3DFLILF ,W LV
XVXDOO\ IRXQG LQ WKH FRQWLQHQWDO FOLPDWH RI WKH
*UDQG &KDFR UHJLRQ RI QRUWKHUQ $UJHQWLQD FHQWUDO
3DUDJXD\ DQG VRXWKHUQ %ROLYLD DV ZHOO DV LQ WKH
0HGLWHUUDQHDQW\SH FOLPDWH ]RQH RI &KLOH D IHZ
SDUWV RI VRXWKHUQ %UD]LO DQG SDUW RI 8UXJXD\ ZKHUH
LW LV RIWHQ WKRURXJKO\ LQWHJUDWHG ZLWK YDULRXV
VSHFLHV RI VXEJHQHUD RI Acacia, Prosopis DQG
Schinopsis $URQVRQ DQG 2YDOOH  A. caven LV
FROORTXLDOO\ NQRZQ DV ³HVSLQR´ RU ³HVSLQLOOR´ DQG LV
D SURPLQHQW ZRRG\ LQYDGHU LQ RYHUJUD]HG FRZ
SDVWXUHV RU DEDQGRQHG ILHOGV ,W VHHPV WKDW WKH
HVSLQDOHV DUH D UHFHQW SKHQRPHQRQ LQ WKH FHQWUDO
YDOOH\ RI &KLOH LH QR PRUH WKDQ  ±  \HDUV
SUREDEO\ LQWURGXFHG IURP QRUWKHUQ $UJHQWLQD E\
JXDQDFRV DQG SDFN DQLPDOV VXFK DV OODPDV LQ
7UDQV$QGHDQ FDUDYDQV 2YDOOH HW DO  0XxR]
HW DO  A. caven LV RQH RI WKH PRVW VSHFLDOL]HG
PHPEHUV RI WKH OHJXPH VXEIDPLO\ 0LPRVRLGHD E\
YLUWXH RI LWV ODUJH FROSRUDWH SROOHQ GLSORLG
FKURPRVRPHV VSLQHVFHQW VWLSXOHV DQG
PXOWLVHULDWH LQGHKLVFHQW SRG FRQVWUXFWLRQ ,W LV
UHODWHG WR DQG RIWHQ FRQIXVHG ZLWK WKH SDQWURSLFDO
Acacia farnesia / :LOOG ZKLFK LV QRW IRXQG LQ
&KLOH 2YDOOH HW DO  ,WV SKHQRORJLFDO EHKDYLRU
LV GLVWLQFWO\ RXW RI SKDVH ZLWK WKDW RI DOO ZRRG\
SODQWV QDWLYH WR WKLV 0HGLWHUUDQHDQFOLPDWH DUHD
7KH µUHYHUVHG¶ SKHQRORJLFDO SDWWHUQ H[KLELWHG E\ A.
caven LQ &KLOH ZDV SUREDEO\ D UHOLFWXDO
GHYHORSPHQW ZKLFK HYROYHG LQ KDUPRQ\ ZLWK WKH
FOLPDWLF FRQGLWLRQV SUHYDLOLQJ LQ WKH VXEWURSLFDO
GU\ ZLQWHU FOLPDWH RI WKH &KDFR SULRU WR LWV
PLJUDWLRQ WR FHQWUDO &KLOH LQ 4XDWHUQDU\ WLPHV
$UDQVRQ HW DO  A. caven ORVHV LWV OHDYHV DW
WKH EHJLQQLQJ RI WKH UDLQ\ VHDVRQ DQG SXWV RXW QHZ
OHDYHV DW WKH EHJLQQLQJ RI WKH GU\ VHDVRQ ,W IORZHUV
LQ WKH VSULQJ EHIRUH WKH DSSHDUDQFH RI WKH OHDYHV
ZKLFK GHYHORS FRPSOHWHO\ GXULQJ WKH VXPPHU 7KH
SRGV ULSHQ LQ DXWXPQ 0XxR] HW DO  7KH
PDMRULW\ RI LQGHKLVFHQW SRGV IDOO WR WKH JURXQG EXW
VRPHUHPDLQRQWKHWUHHVIRUVHYHUDOPRQWKV
/DUYDH RI WKH EUXFKLG Pseudopachymeria spinipes
IHHG PRVWO\ RQ WKH VHHGV RI Acacia 0LOOHU
$OWKRXJK P. spinipes KDV EHHQ LPSRUWHG ³LQWR
YDULRXV SDUWV RI WKH 2OG :RUOG LWV DSSDUHQW RULJLQDO
GLVWULEXWLRQ ZDV LQ $UJHQWLQD %UD]LO 3HUX DQG
(FXDGRU´ -RKQVRQ DQG 6LHPHQV  ,W LV DOVR
IRXQG LQ &KLOH ZKHUH LWV RQO\ KRVW LV A. caven
%DUULJD7XxRQ
,Q &KLOH DQDO\VLV RI SKHQRORJLFDO UHODWLRQV EHWZHHQ
WKH F\FOH RI A. caven DQG WKDW RI P. spinipes VKRZV
WKDW RQH JHQHUDWLRQ RI P. spinipes GHYHORSV ZLWKLQ
± PRQWKV $GXOW ORQJHYLW\ LV DERXW  GD\V
DQG IHPDOHV RYLSRVLW RQ GHYHORSLQJ SRGV HJJV
EHLQJ ODLG DJJUHJDWHG 6DL] HW DO  $YHQGDxR
DQG 6DL]  6DL] HW DO  7KH QHZ ODUYDH
KDYH YHU\ KDUG FKLWLQL]HG PRXWKSDUWV WKDW DOORZ
WKHP WR HQWHU WKH GHYHORSLQJ SRGV $YHQGDxR DQG
6DL]  6DL] HW DO  7KH QHZO\ KDWFKHG
DGXOWV PDWH LPPHGLDWHO\ DIWHU HPHUJHQFH
VRPHWLPHV HYHQ EHIRUH WKH\ OHDYH WKH SRG DQG
WKHQ GLVSHUVH WR VHDUFK IRU DSSURSULDWH SRGV IRU
RYLSRVLWLRQ +RZHYHU DV HJJOD\LQJ EHKDYLRU LV
LQKLELWHG E\ WKH SUHVHQFH RI IORZHUV RQ WKH KRVW
SODQW DQG LV WULJJHUHG E\ WKH SUHVHQFH RI SRGV
<DWHV HW DO  WKH IHPDOHV RYLSRVLW RQ WKH
SHUVLVWHQW SRGV RI WKH SUHYLRXV VHDVRQ WKDW KDYH QRW
IDOOHQ 7KHVH SRGV DOORZ D KLJK OHYHO RI EUXFKLGV WR
DSSHDUGXULQJWKHIROORZLQJVHDVRQ6DL]
&XUUHQWO\ WKH RQO\ NQRZQ QDWXUDO HQHPLHV RI P.
spinipes DUH D PLFURK\PHQRSWHURXV SDUDVLWRLG
PHQWLRQHG LQ D VWXG\ RQ DJURQRPLFDO EUXFKLGDH
SHVWV LQ &KLOH %DUULJD7XxRQ  DQG DQ
RRSKDJRXV SDUDVLWRLG IURP WKH JHQXV Uscana
FROOHFWHG RQFH QHDU 6DQWLDJR  DQG RQFH LQ
 QHDU &DXTXHQHV 9,, UHJLRQ LGHQWLILHG DV
Uscana espinae 3LQWXUHDX DQG *HUGLQJ JURXS
senex 3LQWXUHDXHWDO
$V SHUVLVWHQW SRGV RI A. caven SURYLGH D UHIXJH IRU
WKH SRSXODWLRQ RI P. spinipes 6DL]  ZH
LQYHVWLJDWHG WKH SUHVHQFH RI WKLV VSHFLHV LQ WKH
SHUVLVWHQW SRGV DV ZHOO DV WKH SUHVHQFH RI RWKHU
LQVHFWV OLDEOH WR FRPSHWH ZLWK RU WR SDUDVLWH P.
spinipes. 3RGV ZHUH FROOHFWHG LQ &KLOH LQ 1RYHPEHU
 UHJLRQ 9,,, DQG LQ 1RYHPEHU  LQ
8UXJXD\3UDGR3DUF0RQWHYLGHR
Materials and Methods
Biodiversity of insects living in persistent
pods of A. caven
5LSH SRGV RI A. caven SHUVLVWLQJ RQ WUHHV ZHUH
FROOHFWHG GXULQJ WKH VSULQJ 1RYHPEHU RI 
&KLOH UHJLRQ 9,,, DURXQG WKH WRZQ RI &RQFHSFLRQ
DQG  8UXJXD\ 3UDGR 3DUF LQ WKH FLW\ RI
0RQWHYLGHR (DFK SRG ZDV ODEHOHG ZLWK LWV SODFH RI
RULJLQ DQG GDWH RI FROOHFWLRQ PHDVXUHG OHQJWK LQ
FP DQG SODFHG LQ D ER[ FRYHUHG ZLWK D WKLQ FORWK
%R[HV ZHUH VWRUHG LQ D FOLPDWLF FKDPEHU ZLWK D
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH KK SKRWRSHULRG DQG D &
WKHUPRSHULRG
+ROHV SLHUFHG E\ EUXFKLG EHHWOHV ZHUH REVHUYHG RQ
WKH SRG LQWHJXPHQW DQG DGXOW EUXFKLG EHHWOHV DQG
SDUDVLWRLGV ZHUH FRXQWHG GXULQJ D WZRPRQWK
SHULRG 7KHUHDIWHU HDFK SRG ZDV RSHQHG WR FRXQW
WKH QXPEHU RI VHHGV DQG WKH VHHGV ZHUH NHSW WR
FRXQWDQ\UHPDLQLQJHPHUJHQWLQVHFWV
Dynamic Population of Bruchidae and
parasitoids developed in one persistent pod
$V RQO\ RQH P. spinipes DGXOW FDQ GHYHORS LQ D VLQJOH
VHHG WKH QHZO\ HPHUJHG SRSXODWLRQ RI EUXFKLG
EHHWOHV FRUUHVSRQGV WR WKH QXPEHU RI KROHV LQ WKH
VHHGV UDWKHU WKDQ WKH QXPEHU RI KROHV LQ WKH SRGV
EHFDXVH PRUH WKDQ RQH EHHWOH FDQ XVH WKH VDPH
KROH WR HVFDSH WKH SRG 6DL] HW DO  ,I RQO\ WKH
KROHV SLHUFHG RQ WKH SRGV DUH FRXQWHG WKH VL]H RI
WKH SRSXODWLRQ ZLOO EH XQGHUHVWLPDWHG 6DL] HW DO
 7KH GLIIHUHQFH EHWZHHQ WKH WRWDO QXPEHU RI
VHHGV LQ HDFK SRG DQG WKH QXPEHU RI VHHGV DWWDFNHG
FRUUHVSRQGV WR WKH TXDQWLW\ RI VHHGV DEOH WR VWDUW
JURZWKDQGDOORZWKHVSUHDGRI A. caven
1R SDUDVLWRLG HPHUJHQFH KROHV ZHUH REVHUYHG RQ
WKH SRGV +RZHYHU DIWHU WKH UDLQ\ VHDVRQ VRPH RI
WKH SRGV ZHUH SDUWLDOO\ GHKLVFHQW DOORZLQJ
SDUDVLWRLG DGXOWV WR OHDYH WKH SRG HDVLO\ 7KH\ FRXOG
DOVR KDYH SDVVHG WKURXJK WKH KROHV SLHUFHG RQ WKH
SRG¶V LQWHJXPHQW E\ WKH EUXFKLG EHHWOHV $V RQO\
RQH P. spinipes DGXOW FDQ GHYHORS IURP D VLQJOH
VHHG WKH OHYHO RI SDUDVLWLVP LV DSSDUHQW IURP WKH
QXPEHU RI SDUDVLWRLG HPHUJHQFH KROHV REVHUYHG RQ
WKHVHHGV
Gregarious behavior of Monoksa
dorsiplana
7KH 3WHURPDOLGDH Monoksa dorsiplana (Boucek)
ZDV ILUVW GHVFULEHG LQ  LQ SRGV RI Acacia
farnesiana FROOHFWHG LQ ,VUDHO %RXFHN  ,Q
RUGHU WR VWXG\ VRPH RI LWV OLIH KLVWRU\ WUDLWV LWV
GHYHORSPHQW RQ D VXEVWLWXWLRQ KRVW ZDV FDUULHG RXW
VXFFHVVIXOO\ LQ WKH ODERUDWRU\ 7KH PDVV UHDULQJ RI
M. dorsiplana ZDV FDUULHG RXW RQ Callosobruchus
maculatus %UXFKLGDH UHDUHG RQ Vigna radiata
/HJXPLQRVDH 7KH KRVWV DQG SDUDVLWRLGV ZHUH
PDVVUHDUHG XQGHU FRQGLWLRQV FORVH WR WKRVH RI
WKHLU ]RQH RI RULJLQ & K /' DQG
 5+ ZLWK V\QFKURQRXV SKRWR DQG
WKHUPRSHULRGV 5HDULQJ RI WKH (XORSKLGDH
Horismenus spp. LQ WKH ODERUDWRU\ ZDV QRW FDUULHG
RXWVXFFHVVIXOO\
7KH RIIVSULQJ RI  LQVHPLQDWHG M. dorsiplana
IHPDOHV ZHUH VWXGLHG 1HZO\ HPHUJHG IHPDOHV ZHUH
LQGLYLGXDOO\ SODFHG ZLWK  PDOHV LQ 3HWUL GLVKHV IRU
K WR HQVXUH PDWLQJ )HPDOHV ZHUH WKHQ
LQGLYLGXDOO\ SURYLGHG ZLWK RQH V. radiata VHHG
FRQWDLQLQJ HLWKHU DQ / ODUYD RU SXSD RI C.
maculatus +XLJQDUG HW DO  7KHVH IHPDOHV
ZHUH JLYHQ D QHZ KRVW HYHU\ GD\ XQWLO WKH\ ZHUH 
GD\V ROG (YHU\  KRXUV WKH VHHG RIIHUHG WR WKH
IHPDOH ZDV UHPRYHG DQG SODFHG LQ DQ (SSHQGRUI
WXEH FORVHG ZLWK D FRWWRQ FDS XQWLO WKH RIIVSULQJ
DSSHDUHG
Results
Biodiversity of the entomofauna associated
with the persistent pods
2QO\ Pseudopachymeria spinipes (ULFNVRQ
HPHUJHG IURP SRGV FROOHFWHG LQ &KLOH ZKLOH WKH
SUHVHQFH RI Stator furcatus -RKQVRQ ZDV DOVR
REVHUYHG LQ WKRVH IURP 8UXJXD\ LGHQWLILFDWLRQ E\
&ODUHQFH 'DQ -RKQVRQ RI 1RUWKHUQ $UL]RQD
8QLYHUVLW\ 86$ 6RPH RI WKH  SRGV FROOHFWHG LQ
8UXJXD\ DIWHU WKH UDLQ\ VHDVRQ FRQWDLQHG RWKHU
LQVHFW IDPLOLHV 7KH SRG DSHUWXUHV IDFLOLWDWHG
REVHUYDWLRQ RI WKH SUHVHQFH RI DGXOWV DQG ODUYDH RI
WKH VFRO\WH Dendroctonus VS LQ WKH ZRRG\ ZDOOV RI
WKH SRGV DQG DOVR OHSLGRSWHURXV ODUYDH IHHGLQJ RQ
WKH VHHGV ,Q WKUHH SRGV VPDOO QHVWV RI
Camponotus VS )RUPLFLGDH ZHUH IRXQG
LGHQWLILHG E\ -HDQ /XF 0HUFLHU /(3&2 7RXUV
)UDQFH
2RSKDJRXV DQG ODUYDOSXSDO SDUDVLWRLGV ZHUH DOVR
FROOHFWHG P. spinipes HJJV ZHUH SDUDVLWL]HG E\
Uscana espinae JURXS senex 3LQWXUHDX DQG
*HULQJ 3LQWXUHDX HW DO  DQG WKH ODUYDH ZHUH
SDUDVLWL]HG E\ Monoksa dorsiplana %RXFHN
3WHURPDOLGDH LGHQWLILHG E\ - <YHV 5DVSOXV ,15$
DQG *pUDUG 'HOYDUH &,5$' 0RQWSHOOLHU )UDQFH
DQG E\ WZR Horismenus VSS (XORSKLGDH
LGHQWLILHG E\ -RKQ /DVDOOH 1DWXUDO +LVWRU\
0XVHXP RI /RQGRQ DQG *pUDUG 'HOYDUH &,5$'
0RQWSHOOLHU)UDQFH
Pod size and quantity of seeds in a
persistent pod
7KH SRG OHQJWK FP GLVWULEXWLRQ ZDV ELPRGDO
DFFRUGLQJ WR RULJLQ &KLOH RU 8UXJXD\ )LJXUH 
7KH OHQJWK RI SRGV FROOHFWHG LQ 8UXJXD\ YDULHG
IURP  WR FP PRGDO FODVV  ± FP 1   
PHDQ OHQJWK  6(0     FP ZKLOH WKRVH
FROOHFWHG LQ &KLOH UDQJHG IURP  WR FP PRGDO
FODVV  ± FP 1    PHDQ OHQJWK  6(0   
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH   FP )LJXUH  LH WZLFH DV ORQJ DV WKH
8UXJXD\DQ SRGV $129$ ;/6WDWV IRU :LQGRZV
)    3   7KH OLQHDU
UHJUHVVLRQ EHWZHHQ SRG OHQJWK DQG WKH TXDQWLW\ RI
VHHGV SHU SRG ZDV SRVLWLYH RQO\ D FRXSOH RI YDOXHV
RXW RI  ZHUH RXWVLGH WKH VHFRQG FRQILGHQFH
LQWHUYDO 6LPSOH OLQHDU UHJUHVVLRQ ;/6WDWV IRU
:LQGRZV5 )LJXUH
Figure 1. 3RGOHQJWKVRISHUVLVWHQW Acacia caven FROOHFWHG
GXULQJWKHVSULQJLQ&KLOLDQG8UXJXD\
Figure 2. 5HODWLRQVKLSEHWZHHQWKHSRGOHQJWKDQGWKH
QXPEHURIVHHGVSHUSRGLQ Acacia caven
Intensity of attack by the Bruchidae
Pseudopachymeria spinipes and Stator
furcatus: Pods collected in Chile
$URXQG  RI LQGHKLVFHQW SRGV  ZHUH
DWWDFNHG E\ P. spinipes DV VKRZQ E\ WKH SUHVHQFH RI
WRHPHUJHQFHKROHV7DEOH
2Q WKH PDMRULW\ RI DWWDFNHG SRGV ZH IRXQG RQO\
RQH P. spinipes HPHUJHQFH KROH    DQG
RQO\  SRGV KDG  RU  KROHV   
7DEOH  $V RQO\ RQH P. spinipes DGXOW FDQ GHYHORS
LQ D VHHG DQG WKH QXPEHU RI DWWDFNHG VHHGV ZDV
JUHDWHU WKDQ WKH QXPEHU RI HPHUJHQFH KROHV LQ WKH
SRGV ZH FDQ LQIHU WKDW WKH PDMRULW\ RI EUXFKLGV OHIW
WKHSRGE\WKHILUVWKROHVSLHUFHG7DEOH
Table 1. ,QWHQVLW\RIDWWDFNE\ Pseudopachymeria spinipes RQ
SHUVLVWHQWSRGVRI Acacia caven
Number of Pseudopachymeria spinipes
emergence holes per pod
012345
Pods observed (N =
60)
     
Total emerged
bruchids
     
Pods collected in Uruguay
7KH EUXFKLG EHHWOHV LQ SRGV FROOHFWHG DIWHU WKH UDLQ\
VHDVRQ DW WKH HQG RI 1RYHPEHU  PLJKW KDYH
EHHQ DEOH WR OHDYH WKH SDUWLDOO\ GHKLVFHQW SRGV
ZLWKRXW KDYLQJ WR SLHUFH WKH LQWHJXPHQW 7KH
EUXFKLG EHHWOH DWWDFN ZDV WKHUHIRUH DQDO\]HG E\
FRXQWLQJ WKH HPHUJHQFH KROHV RQ WKH VHHGV RI 
SRGV
6RPH SRGV   ZHUH FRQWDPLQDWHG E\ D
VHFRQG EUXFKLG VSHFLHV Stator furcatus, ZKLFK LV
VPDOOHU WKDQ P. spinipes DQG OD\V  WR  HJJV RQ WKH
LQWHJXPHQW RI WKH VHHGV )LJXUH  ,Q FRQWUDVW WR P.
spinipes, W RS. furcatus HPHUJHQFH KROHV ZHUH
REVHUYHG LQ VHHGV LQGLFDWLQJ WKDW PRUH WKDQ RQH S.
furcatus DGXOW FRXOG GHYHORS SHU VHHG )LJXUH  P.
spinipes HJJOD\LQJ ZDV DOVR REVHUYHG LQ WKH VSOLW
RSHQ SDUWLDOO\ GHKLVFHQW SRGV 7KH HJJV ZHUH
DJJUHJDWHG RQ WKH SRG LQWHJXPHQW 7KXV WKH WRWDO
OHYHO RI EUXFKLG DWWDFN ZDV WKH VXP RI WKH
HPHUJHQFH KROHV RI WKH WZR EUXFKLGV S. furcatus 
P. spinipes DQG WKRVH RI SDUDVLWRLGV VPDOOHU WKDQ
WKRVH RI EUXFKLGV 7KH SUHVHQFH RI SDUDVLWRLG
HPHUJHQFH KROHV LQGLFDWHG WKH SUHVHQFH RI D
EUXFKLGKRVWWKDWKDGEHHQSDUDVLWL]HG
6WXG\ RI WKH FKDQJH LQ VHHG TXDOLW\ LQGLFDWHG WKDW
WKH QXPEHU RI FRQWDPLQDWHG VHHGV ZDV FORVH WR WKH
WRWDO QXPEHU RI VHHGV )LJXUH  ZLWK  RI WKH
WRWDO VHHGV  DWWDFNHG E\ WKH EUXFKLG
EHHWOHV 2Q DYHUDJH WKHUH ZHUH    VHHGV
LQ D SRG PHDQ  6( ZLWK   
FRQWDPLQDWHG E\ EUXFKLG EHHWOHV WKH GLIIHUHQFH
REVHUYHG ZDV VLJQLILFDQW 6WXGHQW WHVW W    Ơ  
 7KH GLIIHUHQFH EHWZHHQ WKH WRWDO QXPEHU RI
VHHGV DQG WKH QXPEHU RI DWWDFNHG VHHGV SHU SRG
FRUUHVSRQGHG WR WKH VHHGV DEOH WR VWDUW JURZWK
DQGWKRVHWKDWFRXOGQRW
Parasitism of bruchids
7KH SHUFHQWDJH RI SDUDVLWL]HG VHHGV SHU SRG
UHSUHVHQWHG WKH UDWLR RI SDUDVLWL]HG VHHGVWRWDO
DWWDFNHG VHHGV 7DEOH  7KH SDUDVLWLVP RI EUXFKLG
EHHWOHV GLIIHUHG EHWZHHQ SRGV Ƶ FDOFXODWHG  
 Ơ    ƵGGO     ,Q IDFW LQ  SRGV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Figure 3.(JJOD\LQJRI Stator furcatus RQVHHGVRI Acacia caven$IWHUDUDLQ\VSULQJWKHSDUWLDOO\GHKLVFHQWSRGV
SHUPLWWHGWKHHJJOD\LQJRQVHHGVE\ S. furcatus
Figure 4. (PHUJHQFHKROHVSLHUFHGSHU Acacia caven VHHGE\ Stator furcatus)URPRQHWRWKUHH S. furcatus FRXOG
GHYHORSSHUVHHG
DWWDFNHG E\ EUXFKLG EHHWOHV WKHUH ZDV QR
SDUDVLWLVP ZKLOH  RXW RI  DWWDFNHG SRGV ZHUH
SDUDVLWL]HGIURPWR7DEOH
)URP DOO WKH SRGV DWWDFNHG &KLOHDQ  8UXJXD\DQ
 Monoksa dorsiplana IHPDOHV DQG  PDOHV
HPHUJHG 3WHURPDOLGDH DQG  IHPDOHV DQG 
PDOHV RI Horismenus spp (XORSKLGDH 7KHVH
SDUDVLWRLGV WRWDO    HPHUJHG IURP  VHHGV
ZLWK  P. spinipes KRVW SHU VHHG ZKLFK FRXOG RQO\
EH SRVVLEOH LI WKH SDUDVLWRLGV KDG D JUHJDULRXV ODUYDO
GHYHORSPHQW
Table 2. 3DWWHUQRISDUDVLWLVPLQXUXJXD\DQSRGVDWWDFNHG
E\ Pseudopachymeria spinipes
Percentages of parasitized seeds per pods (N = 50
pods)
0
1 to 20
%
21 to 40
%
41 to 60%
61 to 80
%
81 to 100
%
Number of Pods      
0HDQVIROORZHGE\WKHVDPHOHWWHUDUHQRWVLJQLILFDQWO\
GLIIHUHQW3!/6'WHVWZLWKLQDFROXPQ
6WDQGDUGHUURU 
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Figure 5. &KDQJHLQVHHGTXDOLW\SHUSRGRI Acacia caven)LIW\ A. caven SRGVZHUHRSHQHGVHHGVDWWDFNHGE\%UXFKLG
EHHWOHVZHUHVHSDUDWHGRXWDQGWKHDELOLW\RIVHHGVWRJURZZDVHYDOXDWHG7RWDOVHHGVUHGOLQHVHHGVDWWDFNHGE\
%UXFKLGEHHWOHVEOXHOLQHOLYHVHHGVSXUSOHOLQH
Some life history traits of Monoksa
dorsiplana
7KH VXEVWLWXWLRQ KRVW C. maculatus ZDV IXOO\
DGRSWHG E\  RI HJJOD\LQJ IHPDOHV 
DOORZLQJ WRWDO GHYHORSPHQW RI M. dorsiplana7 K H
GLVWULEXWLRQ RI PDOH DQG IHPDOH RIIVSULQJ VKRZHG
WKDW RQH HJJOD\LQJ IHPDOH SURYLGHG ZLWK RQH KRVW
SHU GD\ IRU  FRQVHFXWLYH GD\V FRXOG KDYH D
PD[LPXP RI  GDXJKWHUV IRU  VRQV )LJXUH 
7KH SDUDVLWRLGV HPHUJLQJ IURP RQH KRVW DOORZHG
WKH PRVW FRPPRQ DVVRFLDWLRQV WR EH VWXGLHG   
VRQV DVVRFLDWHG ZLWK    GDXJKWHUV HWF 7KH
PRVW FRPPRQ SDWULOLQH RI WKH RIIVSULQJ RI RQH
HJJOD\LQJ IHPDOH SURYLGHG ZLWK RQH KRVW SHU GD\
ZDVPDOHDQGIHPDOHV)LJXUHV DQG 
Figure 6. 7RWDORIIVSULQJRIHJJOD\LQJ Monoska dorsiplana LQVHPLQDWHGIHPDOHV(DFKHJJOD\LQJIHPDOHZDV
SURYLGHGZLWKKRVWSHUGD\IRUFRQVHFXWLYHGD\V
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Figure 7. 'LVWULEXWLRQRIPDOH Monoksa dorsiplana LQWKHSDWULOLQHVRIRQHHJJOD\LQJIHPDOH
Figure 8. )HPDOHVHPHUJHGSHUKRVWSDUDVLWL]HGE\RQHHJJOD\LQJ Monoksa dorsiplana IHPDOH
Discussion
7KH EUXFKLG EHHWOHV DWWDFNLQJ OHJXPH VHHGV DQG
WKH OHYHO RI FRQWDPLQDWLRQ FRUUHODWH WR WKUHH
SDWWHUQV RI SRG GHKLVFHQFH FODVVLILHG DV GHKLVFHQW
SDUWLDOO\ GHKLVFHQW DQG LQGHKLVFHQW -RKQVRQ
 $FFRUGLQJ WKH SDWWHUQ RI GHKLVFHQFH WKH
SRGV DUH DWWDFNHG E\ WKUHH GLIIHUHQW JXLOGV RI
EUXFKLGV EXW WKLV DVVRFLDWLRQ RI µRQH SRG
GHKLVFHQFH SDWWHUQRQH VSHFLHV RI EUXFKLG EHHWOH¶ LV
UHODWHG WR WKH GLIIHUHQW VWDJHV RI SRG RU VHHG
PDWXULW\ -RKQVRQ  ,Q IDFW DOO WKUHH EUXFKLG
JXLOGV PD\ DWWDFN RQH VSHFLHV RI D SDUWLDOO\
GHKLVFHQW OHJXPH DW GLIIHUHQW VWDJHV RI SRG RU VHHG
PDWXULW\ DQG LQGHKLVFHQW SRGV DUH VRPHWLPHV
WDUGLO\ GHKLVFHQW DIWHU VHYHUDO PRQWKV WKH
GHWHULRUDWLRQ RI WKH ZRRG\ SRGV H[SRVLQJ WKH VHHGV
-RKQVRQ
,Q &KLOH UHJLRQ RI &DXTXHQHV DIWHU D GU\ ZLQWHU
DQG VSULQJ  DOO WKH SHUVLVWHQW SRGV FROOHFWHG
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH ZHUH LQGHKLVFHQW ZLWK KLJKO\ VFOHULILHG ZDOOV 2Q
WKH RWKHU KDQG DIWHU D ZHW ZLQWHU DQG VSULQJ VRPH
SHUVLVWHQW SRGV FROOHFWHG LQ 8UXJXD\  ZHUH
SDUWLDOO\ GHKLVFHQW LQGXFLQJ WKH GHWHULRUDWLRQ RI
WKH ZRRG\ SRGV DQG FRQVHTXHQWO\ H[SRVLQJ WKH
VHHGV 6XFK GDPDJHG SRGV DOORZHG D GLYHUVH
HQWRPRIDXQD WR GHYHORS DQGRU WR WDNH UHIXJH
LQVLGH WKHP +HQFH SHUVLVWHQW SRGV RI A caven
SURYLGHG D UHIXJH IRU D YDULHW\ RI LQVHFW VSHFLHV
LQFOXGLQJ WZR EUXFKLG EHHWOHV P. spinipes DQG S.
furcatus RQH VFRO\WLGDH Dendroctonus VS
OHSLGRSWHURXV ODUYDH DQW FRORQLHV Camponotus VS
DQG K\PHQRSWHURXV SDUDVLWRLGV RQH RRSKDJRXV
SDUDVLWRLG Uscana espinae JURXS senex DQG
ODUYDOSXSDH SDUDVLWRLGV M. dorsiplana,
Horismenus spp.
2I WKH LQGHKLVFHQW SRGV FROOHFWHG LQ &KLOH ZLWK RU
ZLWKRXW HPHUJHQFH KROHV  ZHUH DWWDFNHG E\ P.
spinipes +RZHYHU WKH SUHVHQFH RI HPHUJHQFH
KROHV LV QRW D UHOLDEOH LQGH[ RI WKH LQWHQVLW\ RI
EUXFKLG EHHWOH DWWDFN 6DL] HW DO  ,Q IDFW D
PD[LPXP RI  WR  HPHUJHQFH KROHV ZHUH FRXQWHG
SHU SRG ZKHUHDV  P. spinipes DGXOWV HPHUJHG
IURP  SRGV ZLWK RQO\  HPHUJHQFH KROH 7KLV
REVHUYDWLRQ LQGLFDWHV WKDW WKH PDMRULW\ RI EUXFKLG
EHHWOHV OHIW WKH SRG E\ WKH ILUVW SLHUFHG KROH $V WKH
FRQVWUXFWLRQ RI SRGV LV PXOWLVHULDWH HDFK VHHG LV
HQFORVHG LQ D ORGJH VR LQ RUGHU WR OHDYH WKH SRG WKH
EUXFKLG EHHWOHV PXVW GULOO WKH ZDOOV RI VHYHUDO
ORGJHV WR UHDFK WKH ILUVW SLHUFHG KROH 7KLV EHKDYLRU
FRXOG EH H[SODLQHG E\ D SRVLWLYH SKRWRDWWUDFWLYLW\
LQGXFHG E\ OLJKW JRLQJ WKURXJK WKH ILUVW SLHUFHG
KROH
,Q 8UXJXD\ WKH VHPLGHKLVFHQW SRGV DOUHDG\
DWWDFNHG E\ P. spinipes VKRZHG WKDW  ZHUH
LQILOWUDWHG E\ D VHFRQG VSHFLHV RI EUXFKLG EHHWOH S.
furcatus, SUHVXPDEO\ GXH WR WKH GHWHULRUDWLRQ RI
WKHLU ZRRG\ ZDOOV $URXQG  RI WKH VHHGV RI SRGV
DWWDFNHG E\ P. spinipes  S. furcatus ZHUH
GHVWUR\HG ,Q FRQWUDVW WR P. spinipes, PRUH WKDQ RQH
S. furcatus DGXOW FDQ GHYHORS SHU VHHG DQG ZH
REVHUYHGXSWRDGXOWVSHUVHHG
7KH VHHGV RI SHUVLVWHQW SRGV RI A. caven ZKLFK
UHPDLQHG RQ WKH WUHHV ZHUH DFFHVVLEOH WR D JXLOG RI
EUXFKLG EHHWOHV DIWHU XQIDYRUDEOH FOLPDWLF
FRQGLWLRQV WKDW GHWHULRUDWHG WKH ZRRG\ ZDOOV RI WKH
SRGV 7KH DWWDFN RQ VHHGV ZDV PRVW GLUHFW XQGHU
WKHVH FRQGLWLRQV EHFDXVH WKH\ GLG QRW QHHG WR ZDLW
WR OD\ WKHLU HJJV IRU WKH WUDQVLW RI LQGHKLVFHQW SRGV
WKURXJK WKH GLJHVWLYH WUDFW RI PDPPDOV -RKQVRQ
 7UDYHVHW  )RU H[DPSOH LQ &HQWUDO
$PHULFD WKH LQGHKLVFHQW SRGV RI A. farnesia DUH
HDWHQ E\ KRUVHV GHHU DQG FWHQRVDXU OL]DUGV DQG WKH
VHHGV WKDW SDVV LQWDFW LQ WKH IHFHV DUH DWWDFNHG E\ S.
vachelliae 7UDYHVHW
7KHVH WZR VSHFLHV P. spinipes DQG S. furcatus
FRQVWLWXWH D VLJQLILFDQW VWRFN RI DGXOWV DEOH WR LQIHFW
OHJXPHV 7KH P. spinipes DGXOWV HPHUJLQJ IURP
SHUVLVWHQW SRGV OD\ WKHLU HJJV IURP -DQXDU\ WR
0DUFK RQ WKH QHZ JUHHQ SRGV ZKLFK WKH QHRQDWDO
ODUYDH DUH DEOH WR SHQHWUDWH PRUH HDVLO\ WKDQ
VFOHULILHGSRGV6DL]HWDO
7ZR QDWLYH 7ULFKRJUDPPDWLGDH ZHUH UHFHQWO\ IRXQG
DV RRSKDJRXV SDUDVLWRLGV RI EUXFKLG EHHWOH HJJV
Uscana chiliensis 3LQWXUHDX DQG *HULQJ RQ
Bruchus pisorum DQG Uscana espinae 3LQWXUHDX
DQG *HULQJ RQ P. spinipes 3LQWXUHDX HW DO 
,Q DGGLWLRQ, RQH 3WHURPDOLGDH M. dorsiplana DQG
WZR (XORSKLGDH WZR VSHFLHV RI Horismenus spp
HPHUJHG IURP VHHGV RI WKH SHUVLVWHQW SRGV RI A.
caven DWWDFNHG E\ P. spinipes 7KHVH SHUVLVWHQW
SRGV DSSHDU WR EH D UHIXJH IRU EUXFKLG SDUDVLWRLGV
7KLV QHZ LQIRUPDWLRQ VKRXOG IDFLOLWDWH WKH VWXG\ RI
QDWLYH SDUDVLWRLGV RI 6RXWK $PHULFD IRU ELRORJLFDO
FRQWURORI%UXFKLGDH
7KH VSHFLHV Horismenus spp. UHSUHVHQWV  RI
WKH SDUDVLWRLG FRPPXQLW\ RI %UXFKLGDH
Acanthoscelides VS DQG Zabrotes sp +DQVVRQ HW
DO  7KH JHQXV Horismenus LV SUHGRPLQDQWO\
D 1HZ :RUOG JURXS ZLWK LWV PDLQ GLVWULEXWLRQ LQ
WKH QHRWURSLFDO UHJLRQ &XUUHQWO\ WKHUH DUH 
NQRZQ VSHFLHV LQ WKH $PHULFDV DQG RQH VSHFLHV LQ
(XURSH 7KH VSHFLHV DUH SDUDVLWRLGV RU
K\SHUSDUVLWRLGV RI &ROHRSWHUD 'LSWHUD DQG
/HSLGRSWHUD ODUYDH 7KH PDMRULW\ RI WKH VSHFLHV
KDYH VR IDU QRW EHHQ GHVFULEHG DQG WKH LGHQWLWLHV RI
PDQ\ RI WKH  RU VR VSHFLHV WKDW KDYH EHHQ
GHVFULEHGDUHXQFOHDU+DQVVRQHWDO
7KH 3WHURPDOLGDH M. dorsiplana ZDV ILUVW GHVFULEHG
LQ  %RXFHN  7KLV LV WKH ILUVW WLPH WKDW
WKLV SDUDVLWRLG KDV EHHQ IRXQG LQ 6RXWK $PHULFD RQ
VHHGV RI SDUWLDOO\ GHKLVFHQW SHUVLVWHQW SRGV RI A.
caven DWWDFNHG E\ P. spinipes $V RQO\ RQH EUXFKLG
EHHWOH FDQ GHYHORS LQ D VHHG ZH FRQFOXGH WKDW WKLV
VSHFLHV LV D JUHJDULRXV ODUYDO HFWRSDUDVLWRwG
SURSRUWLRQ RI IHPDOHV  ,Q FRQWUDVW WR
Horismenus spp., M. dorsiplana ZDV UHDUHG RQ D
VXEVWLWXWLRQ KRVW C. maculatus ZLWKRXW DQ\
VSHFLILF VHOHFWLRQ VLQFH  RI IHPDOHV SURGXFHG
RIIVSULQJ 7KH SDWULOLQH RI M. dorsiplana ZDV
JHQHUDOO\FRPSRVHGRIVRQGDXJKWHUV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH 7KH SHUVLVWHQW LQGHKLVFHQW SRGV RI A. caven WKDW
EHFRPH SDUWLDOO\GHKLVFHQW XQGHU XQIDYRUDEOH
FOLPDWLF FRQGLWLRQV UDLQ\ VHDVRQ GXULQJ ZLQWHU DQG
VSULQJ SURYLGH D UHIXJH IRU D ODUJH HQWRPRIDXQD
,Q DGGLWLRQ WR WKH EUXFKLG EHHWOH RI Acacia sp. P.
spinipes) SDUWLDO GHKLVFHQFH PD\ EH D IDYRUDEOH
FRQGLWLRQ IRU DWWDFN E\ D VHFRQG EUXFKLG S.
furcatus ZKLFK QRUPDOO\ DWWDFNV VHHGV IDOOHQ RQ
WKH VXEVWUDWH 7KLV EUXFKLG FRPPXQLW\ PD\ SURYLGH
D UHVHUYH RI SDUDVLWRLGV WKDW FRXOG EH XVHG IRU
ELRORJLFDOFRQWURORI%UXFKLGDH
Acknowledgements
7KH SRGV ZHUH FROOHFWHG GXULQJ WZR WULSV WKH ILUVW
DV SDUW RI DQ )$2 VWXG\ LQWR FHUWDLQ DVSHFWV RI
ELRORJLFDO FRQWURO RI Bruchus pisorum &KLOH LQ
 DQG WKH VHFRQG DV SDUW RI D OHFWXUH WRXU DW WKH
)DFXOW\ RI $JURQRP\ RI 0RQWHYLGHR IXQGHG E\ WKH
&XOWXUDO 'HSDUWPHQW RI WKH )UHQFK (PEDVV\ DQG
WKH 8QLYHUVLW\ RI WKH 5HSXEOLF RI 8UXJXD\ , ZRXOG
OLNH WR WKDQN WKRVH LQ FKDUJH RI WKH SURJUDPV LQ
&KLOH ,QJ 'U 0DUFRV *HUGLQJ DQG LQ 8UXJXD\
,QJ 'U %DVVR &pVDU ZKR KHOSHG PH WR FRQGXFW
UHVHDUFK RQ WKH SDUDVLWRLG FRPPXQLWLHV RI WKH
EUXFKLG EHHWOHV LQ 6RXWK $PHULFD 7KDQNV DOVR WR
'U 'DQ -RKQVRQ *pUDUG 'HOYDUH -RKQ /DVDOOH
-HDQ/XF 0HUFLHU DQG - <YHV 5DVSOXV IRU WKHLU KHOS
LQ GHWHUPLQLQJ WKH GLIIHUHQW LQVHFW VSHFLHV 7KH
(QJOLVK WH[W ZDV FRUUHFWHG E\ (OL]DEHWK <DWHV
,QWHUFRQQHFW@
References
$URQVRQ - 2YDOOH &  5HSRUW RQ D VWXG\ RQ WKH QDWXUDO
YDULDELOLW\ ELRJHRJUDSK\ DQG SRWHQWLDO IRU JHQHWLF
LPSURYHPHQW RI Acacia caven. Bulletin International
Group for the study of Mimosoidea 
$URQVRQ - 2YDOOH & $JXLOHUD / /HRQ 3  3KHQRORJ\ RI DQ
³LPPLJUDQW´ VDYDQQD WUHH Acacia caven /HJXPLQRVDH LQ
WKH 0HGLWHUUDQHDQ FOLPDWH ]RQH RI &KLOH Journal of Arid
Environments 
$YHQGDxR 9 6DL] )  (VWXGLRV HFRORJLFRV VREUH DUWURSRGRV
FRQFRPLWDQWHV D Acacia caven ,9 $VSHFWRV ELROyJLFRV GH
Pseudopachymeria spinipes (U Anales del Museo de
Historia Natural 
%DUULJD7XxRQ -H  5HYLVLRQ GH ORV EUXFRV GH LPSRUWDQFLD
DJULFROD \ FXDUHQWHQDULD HQ &KLOH &ROHRSWHUD %UXFKLGDH
Memoria de Titulo ± 8QLYHUVLGDG GH &KLOH )DFXOWDG
GH&LHQFLDV$JUDULDV\)RUHVWDOHV6DQWLDJR&KLOH
%RXFHN =  )RXU QHZ JHQHUD RI (XURSHDQ 3WHURPDOLGDH
+\PHQRSWHUD ZLWK VRPH WD[RQRPLF FKDQJHV Bollettino di
Zoologia agraria e di Bachicoltura 
+DQVVRQ & $HEL $ %HQUH\ %  Horismenus VSHFLHV
+\PHQRSWHUD (XORSKLGDH LQ D EUXFKLG EHHWOH SDUDVLWRLG
JXLOG LQFOXGLQJ WKH GHVFULSWLRQ RI D QHZ VSHFLHV Zootaxa

+XLJQDUG - /HURL % $O]RXPD , *HUPDLQ -I  2YLSRVLWLRQ
DQG GHYHORSPHQW RI B. atrolineatus DQG C. maculatus LQ
Vigna unguiculata FXOWXUHV LQ VDKHOLDQ ]RQH Insect
Sciences and its Application 
-RKQVRQ '&  ,QWHUDFWLRQV EHWZHHQ %UXFKLG &ROHRSWHUD
IHHGLQJ JXLOGV DQG EHKDYLRUDO SDWWHUQV RI SRGV RI WKH
/HJXPLQRVDH Environmental Entomology 
-RKQVRQ '& 6LHPHQV 'K  'LVWULEXWLRQ RYLSRVLWLRQ JXLOGV
EHKDYLRU DQG QHZ KRVW UHFRUGV IURP /DWLQ $PHULFD IRU
Algorobius %ULGZHOO Scutobruchus .LQJVROYHU DQG
Pseudopachymeria spinipes (ULFKVRQ &ROHRSWHUD
%UXFKLGDH The Coleopterists Bulletin 
0XxR] - 5RVV 3 &UDFFR 3  Acacia caven ,Q )ORUD
LQGĤJHQD GHO 8UXJXD\ iUEROHV \ DUEXVWRV RUQDPHQWDOV
±(GLWHULDO+HPLVIHULR6XU
2YDOOH & $URQVRQ - 'HO 3R]R $ $YHQGDQR -  7KH HVSLQDO
DJURIRUHVWU\ V\VWHPV RI WKH 0HGLWHUUDQHDQ W\SH FOLPDWH
UHJLRQRI&KLOH Agroforestry Systems 
3LQWXUHDX % *HUGLQJ 0 &LVWHUQDV (  'HVFULSWLRQ RI WKUHH
QHZ VSHFLHV RI 7ULFKRJUDPPDWLGDH +\PHQRSWHUD IURP
&KLOH The Canadian Entomologist 
6DL] ) &DVDQRYD ' $YHQGDxR 9 9DVTXH] (  (VWXGLRV
HFRORJLFRV VREUH DUWURSRGRV FRQFRPLWDQWHV D Acacia caven
,, (YDOXDFLRQ GH OD LQIHVWDFLRQ SRU Pseudopachymeria
spinipes (U Anales del Museo de Historia Natural 

6DL] ) $YHQGDxR 9 6LHOIHG :  $QWHFHGHQWHV SUHOLPLQDUHV
SDUD OD FRPSUHVLRQ GH OD UHODFLRQ EUXTXLGRAcacia caven.
Revista Chilena de Entomologia 
6DL] )  ,PSRUWDQFLD GH OD SHUVLVWHQFLD HQ HO DUERO GH
IUXWRV GH Acacia caven HQ OD LQIHVWDFLRQ SRU
Pseudopachymeria spinipes &ROHRSWHUD %UXFKLGDH
Revista Chilena de Entomologia 
7UDYHVHW $  3RVWGLVSHUVDO SUHGDWLRQ RI Acacia farnesiana
VHHGV E\ Stator vachelliae %UXFKLGDH LQ &HQWUDO $PHULFD
Oecologia 
<DWHV /U 'D]D 0 6DL] )  7KH HQHUJ\ EXGJHW RI DGXOW
Pseudopachymeria spinipes (U &ROHRSWHUD %UXFKLGDH
Canadian Journal of Zoology 
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH 